Previous 1-year mortality studies of pelvic fractures in elderly patients have focused on pubic rami fractures, in elderly patients with multiple injuries, or both. Baseline information on the 1-year mortality of isolated pelvic fractures in elderly patients is unavailable. The purpose of this study was to evaluate the 1-year mortality of elderly patients (aged 60 years or older) after isolated pelvic fractures with posterior ring involvement (Orthopaedic Trauma Association type 61-B and C).
T he elderly population represents a rapidly growing population with prolonged life expectancies, more active lifestyles, and a higher frequency of motorized vehicle use compared with previous generations. [1] [2] [3] [4] [5] Due to these factors, an increasing number of elderly patients are sustaining pelvic fractures. Previous literature evaluating the long-term mortality of such fractures in elderly patients reported mixed findings. First, many authors combined acetabular and proximal femur fractures into the classification of pelvic fracture. [1] [2] [3] [4] [5] Second, for studies that included only pelvic fractures, many authors did not separate isolated rami fractures from patients with posterior ring involvement (ie, sacral fractures, sacroiliac joint disruption, or both). 1, 3, 4, [6] [7] [8] Lastly, most studies included patients with significant acute injuries to other body systems and extremities, making the interpretation of these mortality rates difficult. Although it is challenging to account for all potential variables that affect long-term mortality, especially in elderly patients, excluding patients with other significant injuries allows for a better representation of the associated 1-year mortality of isolated pelvic fractures in elderly patients.
Many pelvic ring injuries with posterior involvement once thought to be stable and treated nonoperatively in elderly patients have recently been treated surgically due to concern for mobilization and the prevention of possible late deformity. Although fractures with posterior involvement comprise a minority of fractures in the elderly, they can have a significant effect on an elderly patient's life. Many of these fractures are treated conservatively due to perceived surgical risks. Baseline information on the long-term mortality of isolated pelvic fractures in elderly patients is needed to help guide decision making for the patient and surgeon. The purpose of this study was to evaluate the 1-year mortality of elderly patients (aged 60 years or older) after sustaining isolated pelvic fractures with posterior ring involvement (Orthopaedic Trauma Association [OTA] type 61-B and C).
Methods and Materials
After obtaining institutional review board approval, a retrospective review was performed of all consecutive patients aged 60 years or older treated for pelvic ring fractures at a Level I academic center over a 12-year period (January 1998 to December 2009), which comprised 1223 patients. Patients with associated injuries to other body systems, as indicated by an Abbreviated Injury Scale of greater than 2, were excluded. Patients were further excluded if concurrent acetabular or long bone fractures were identified. Long bone fractures were defined as any injury to the humerus, radius and ulna, femur, or tibia. In addition, OTA type 61-A fractures (ie, avulsion, iliac wing, and transverse sacrum/coccyx fractures), isolated pubic rami fractures without evidence of posterior involvement seen on imaging, and ballistic injuries were excluded. The exclusion and inclusion criteria are shown in Table 1 .
Using admission pelvic radiographs and computed tomography scans, all fractures were classified by a fellowship-trained orthopedic trauma surgeon (H.R.M.) according to the Young and Burgess classification system and the OTA classification system. Operative records and patient charts were reviewed for patient characteristics (ie, age, sex, body mass index [BMI] , and smoking status).
The Charlson Comorbidity Index (CCI) and age-adjusted CCI at the time of injury were calculated based on comorbidities obtained from patients' clinical records and from administration International Classification of Diseases, Ninth Revision codes. [9] [10] [11] The CCI and age-adjusted CCI are validated tools used to predict 1-year mortality rates in longitudinal clinical studies. The CCI is calculated by adding the coefficients assigned to comorbidities present at enrollment. One point is assigned to each of the following: myocardial infarction, congestive heart failure, peripheral vascular disease, dementia, chronic pulmonary disease, connective tissue disease, peptic ulcer disease, mild liver disease, and diabetes. Two points are assigned to hemiplegia, moderateto-severe renal disease, diabetes mellitus with organ damage, any tumor within 5 years of enrollment, lymphoma, and leukemia; 3 points are assigned to moderateto-severe liver disease; and 6 points are assigned to acquired immune deficiency syndrome and metastatic solid tumor. By adding age as an additional variable to predict mortality, an age-adjusted CCI can be calculated by adding 1 point for each decade after the age of 50 years; up to 6 points can be added for patients 100 years or older. Death and date of death were extracted for each patient from the Social Security Administration Death Master File (Social Security Death Index). [12] [13] [14] [15] A combination of Social Security number, full name, date of birth, and place of birth was used to maximize data accuracy. 16, 17 Mortality rates were calculated at the following time points after injury: in-hospital and 3 and 6 months and 1 year after injury. No data censoring was needed because the injuries up to the year 2009 were assessed over 2 years later for 1-year or less mortality rates. Patient and injury characteristics and mortality rates for patients treated operatively vs nonoperatively were compared. Using SPSS version 20.0 software (SPSS, Inc, Chicago, Illinois), dichotomous data were compared using Fisher's exact tests, and independent t tests and Mann-Whitney U tests were used for comparisons of parametric and nonparametric data, respectively. Statistical significance was set at a P value less than .05.
results
Seventy patients met the inclusion criteria. Average age was 73.169.1 years, and 57.1% (n540) of the patients were men. According to the Young and Burgess classification, the most common fracture patterns were LC I (n537; 52.9%), APC III (n511; 15.7%), and LC II (n59; 12.9%). According to the OTA Classification System, the most common fracture patterns were 61-B2 (n545; 64.3%), C1 (n59; 12.9%), C2 (n58; 11.4%), and B1 (n57; 10.0%). Motor vehicle collision and groundlevel fall were the most common injury mechanisms (n516; 22.9% each), with fall from height being the next most frequent (n515; 21.4%) ( Mortality rates while in-hospital, and at 3 and 6 months and 1 year after injury were 5.7%, 7.1%, 11.4%, and 12.9%, respectively (Table 3) . Four in-hospital deaths occurred; the 1-year mortality rate of the 66 discharged patients was 7.6%. No significant differences in mortality rates were seen between operative and nonoperative patients across all time points (P5.651-1.000).
discussion
The mortality following hip fractures in elderly patients has been extensively studied, with the 1-year mortality rates ranging from 19% to 50%. 12, 18, 19 These data have occasionally been applied to pelvic fractures to help guide treatment decisions in elderly patients. One-year mortality rates of pelvic fractures have been reported to range from 13%. to 27%. 4, 6, 20 Each of these studies' classifications of a pelvic fracture remains heterogeneous. Hill et al 6 reported a 13% mortality rate when looking only at pubic rami fractures; conversely, Leung et a 20 included acetabular fractures and reported a 12% rate. Morris et al 4 did not provide a fracture breakdown of fractures in elderly patients, but reported a 1-year mortality rate of 27%.
The current findings indicate that the 1-year mortality rate following a pelvic fracture in an elderly patient is less than that of a hip fracture. When directly comparing the current results with those from other hip fracture studies in elderly patients, 12, 18, 19 a significantly lower overall 1-year mortality rate was found (P5.003-.03) However, because posterior ring involvement has become a more significant deciding factor in treatment decisions, baseline information is needed on the 1-year mortality associated with such injuries. The authors found a 12.9% mortality rate 1 year after a posterior ring injury in elderly patients. For discharged patients, a 7.6% mortality rate was seen at 1 year after injury. These mortality rates were lower than the previously reported rates, which was not surprising because the current study excluded patients with concurrent traumatic injuries. Due to perceived surgical risks in the elderly population, many unstable fractures are treated nonoperatively with the presumption that this route leads to a decreased mortality rate. Although the current study only included a univariate analysis of 2 heterogeneous groups, the data did not support this presumption. With a better appreciation for the importance of early mobilization for elderly patients following an injury, these findings are also not entirely unexpected becausepelvic fixation can reduce pain and improve early mobilization. Both groups varied significantly in regards to age and injury mechanism but not the CCI, limiting the conclusions that could be drawn from direct comparison. Furthermore, it was not statistically feasible to control for the multiple variables that could affect 1-year mortality in elderly patients, especially considering that only 9 deaths occurred. However, the purpose of this study was to assess the 1-year mortality of all such injuries, not to specifically to determine the treatment course that leads to a reduced mortality because a true homogenous comparison between operative and nonoperative patients in this population would be nearly impossible.
This study had additional limitations. The authors did not account for other variables that could alter long-term mobility. Preinjury ambulation or independence status was not recorded, which undoubtedly contributes to recovering from such an injury. This information would make any mortality comparison hold more power. However, it does not distract from the primary purpose of this study in determining the 1-year mortality across all isolated posterior pelvic ring injuries, which has not been previously reported in the literature. Lastly, the small sample size (n570) limited the conclusions that could be drawn (even after reviewing 1223 elderly patients with pelvic fractures).
conclusion
The 1-year mortality rates for elderly patients with isolated pelvic fractures in the current study are lower than those reported previously for hip fractures and pelvic fractures with concurrent injuries. The majority of patients with OTA type B injuries were treated nonoperatively, whereas the majority of patients with OTA type C injuries were treated operatively, with no difference in mortality. Although age was identified as a significant variable differing between patients treated operatively vs nonoperatively, medical comorbidities were not. This information can be useful for surgical decision making and for counseling patients and families. 
